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1.1 (Pazy [11]). $H$ Hilbert $C$ $H$ $T:Carrow C$
$*$ 1 $\{T^{n}x\}$ $x\in C$ $T$
$z=Tz$ $z\in C$
1.2 (Baillon [5]). $H,$ $C,$ $T$ 1.1 $T$
$x\in C$ $\{z_{n}\}$
$z_{1}=x,$ $z_{2}= \frac{x+Tx}{2},$ $z_{3}= \frac{x+Tx+T^{2_{X}}}{3}$ , . . . (1.1)
$\{z_{n}\}$ $T$
1.1 $C$ $T:Carrow C$
$*1$ $T:Carrow C$ (nonexpansive) $x,$ $y\in C$ $\Vert Tx-Ty\Vert\leq$
$\Vert x-y\Vert$ $\Vert\cdot||$ $H$




[8] $nonspreading^{*2}$ [8] [10]
[14, 15] hybrid*3 [14, 16] [15]
[14] [2]
[2] $\lambda$-hybrid
$\lambda$-hybrid 3 4 $\lambda-$hybrid
( 4.1) 1.1 [8,14,16]
$\lambda$-hybrid ( 4.3) 1.2 [10, 15]
2
$\mathbb{N}$ $H$ Hilbert $\langle\cdot,$ $\cdot\rangle$ $H$ $\Vert\cdot\Vert$ $H$
$I$ $H$
$C$ $H$ $T:Carrow H$ $F(T)$
$F(T)=\{z\in C :z=Tz\}$ $T:Carrow H$ (quasi-
nonexpansive) $F(T)$ $x\in C$ $z\in F(T)$
$\Vert Tx-z\Vert\leq\Vert x-z\Vert$ $T:Carrow H$
$T:Carrow H$ (firmly nonexpansive)
$x,$ $y\in C$ $\Vert Tx-Ty\Vert^{2}\leq\langle x-y,$ $Tx-Ty\rangle$
$C$ $x\in H$ $\Vert x-z\Vert=\min\{\Vert x-y\Vert :y\in C\}$
$z\in C$ $z$ $P_{C}(x)$ $P_{C}$ $H$ $C$
(metric projection) $P_{C}$
$*2$
$x,$ $y\in C$ 2 $\Vert Tx-Ty\Vert^{2}\leq\Vert x-Ty\Vert^{2}+\Vert y-Tx||^{2}$
: $Carrow C$ nonspreaadding [S]
$*3$
$x,$ $y\in C$ 3 $\Vert Tx-Ty\Vert^{2}\leq\Vert x-y\Vert^{2}+\Vert x-Ty\Vert^{2}+||y-Tx\Vert^{2}$
$T:Carrow C$ hybrid [14, 15]
2
Ray [12]






$T:Carrow H$ $\lambda-$hybrid [2] $x,$ $y\in C$
$\Vert Tx-Ty\Vert^{2}\leq\Vert x-y\Vert^{2}+2(1-\lambda)\langle x-Tx, y-Ty\rangle$ (3.1)
$x,$ $y\in H$
$\Vert Tx-Ty\Vert^{2}+\Vert x-y\Vert^{2}+2\langle x-Tx,$ $y-Ty\rangle=\Vert x-Ty\Vert^{2}+\Vert Tx-y\Vert^{2}$ (3.2)
(3.1)
2 $\Vert Tx-Ty\Vert^{2}\leq\Vert x-Ty\Vert^{2}+\Vert y-Tx\Vert^{2}-2\lambda\langlex-Tx,$ $y$ – $Ty\rangle$
$(2-\lambda)\Vert Tx-Ty\Vert^{2}\leq(1-\lambda)(\Vert x-Ty\Vert^{2}+\Vert y-Tx\Vert^{2})+\lambda\Vert x-y\Vert^{2}$ (3.3)
$\bullet$ $T$ 0-hybrid $T$ [8] nonspreading
$\bullet$ $T$ 1/2-hybird $T$ [15] hybrid
$\bullet$ $T$ 1-hybrid $T$
$\bullet$ $T$ $\lambda$-hybrid




$*5$ (3.1) $x=y$ $0\leq 2(1-\lambda)\Vert x-Tx\Vert^{2}$
3
3.1 ([2, Lemma 3.1]). $T$ $0\leq\lambda\leq 1$ $T$ $\lambda-$hybrid
[16, Theorem $5.8|$ 2/3-hybrid
3.2 ([2, Example 3.3]). $x,$ $y\in C$
$2 \Vert Tx-Ty\Vert^{2}\leq\Vert x-y\Vert^{2}+\Vert Tx-y\Vert^{2}$ (3.4)
[16] $T:Carrow C$ $2/3$-hybrid
$x,$ $y\in C$ (3.4)
$2 \Vert Tx-Ty\Vert^{2}\leq\Vert x-y\Vert^{2}+\Vert Tx-y\Vert^{2}$
$2 \Vert Ty-Tx\Vert^{2}\leq\Vert y-x\Vert^{2}+\Vert Ty-x\Vert^{2}$
$4\Vert Tx-Ty\Vert^{2}\leq 2\Vert x-y\Vert^{2}+\Vert Tx-y\Vert^{2}+\Vert Ty-x\Vert^{2}$
$=3\Vert x-y\Vert^{2}+\Vert Tx-Ty\Vert^{2}+2\langle x-Tx, y-Ty\rangle$
$\Vert Tx-Ty\Vert^{2}\leq\Vert x-y\Vert^{2}+2(1-\frac{2}{3})\langle x-Tx, y-Ty\rangle$
$T$ 2/3-hybrid
$\lambda$-hybrid
3.3 ([2, Example 3.4]). $\lambda\in[0,1)$
$\alpha=\frac{\lambda(1-\lambda)+\sqrt{2(1-\lambda)}}{1-\lambda^{2}}$
$\alpha>1$
$*$ 6 $B=\{x\in H: \Vert x\Vert\leq\alpha\}$
$T:Harrow H$
$x=\{\begin{array}{ll}0 (x\in B) ;x/\Vert x\Vert (x\in H\backslash B)\end{array}$
$T$ $\lambda$-hybrid $*$ 7
$*6\lambda\in$
$*7$ [2, Example 3.4]
4
4[2] $\lambda$-hybrid
1.1 [8, 14, 16] 4.1
4.1 ([2, Theorem 4.1]). $C$ $H$ $\lambda$ $T:Carrow C$
$\lambda$-hybrid $x\in C$ $\{z_{n}\}$ $n\in \mathbb{N}$
$z_{n}= \frac{1}{n}\sum_{k=1}^{n}T^{k-1_{X}}$ (4.1)
$T^{0}=I$ $\{T^{n_{X}}\}$ $\{z$ $*$ 8 $T$
$T$
4.1
4.2. $C$ $H$ $\lambda$ $T:Carrow C$ $\lambda$-hybrid
$C$ $T$
1.2 [10,15]
4.3 ([2, Theorem 5.2]). $C$ $H$ $\lambda$ $T:Carrow C$
$\lambda$-hybrid $P$ $H$ $F(T)$ $x\in C$
$\{z_{n}\}$ $n\in \mathbb{N}$ (4.1) $\{z$ $\{PT^{n}x\}$
4.1 4.3
4.4 ([2, Lemma 5.1]). $C$ $H$ $\lambda$ $T:Carrow C$
$P$ $H$ $F(T)$ $x\in C$ $\{z_{n}\}$ $n\in \mathbb{N}$
(4.1)
(1) $\{PT^{n}x\}$
(2) $\{z_{n}\}$ $\{z_{n}\}$ $\{PT^{n}x\}$
$*8\{z_{n}\}$
5
4.3 $T$ $\{T^{n}x\}$ $u$ $T$
$n\in \mathbb{N}$





5.1 ([2, Theorem 6.2]). $C$ $H$ $\lambda\in[0,1]$
Xhybrid $T:Carrow C$ $*$9 $C$
5.1 $\lambda=1$ Ray ( 2.1) 5.1 Ray
(Ray )
5.2. $C$ $H$ $T:Carrow C$
$C$


















hybrid $\lambda$-hybrid generalized hybrid
generalized hybrid
$C$ $H$ $\alpha$ $\beta$ $T:Carrow H$
$(\alpha, \beta)$-generalized hybrid [7] $x,$ $y\in C$
$\alpha\Vert Tx-Ty\Vert^{2}+(1-\alpha)\Vert x-Ty\Vert^{2}\leq\beta\Vert Tx-y\Vert^{2}+(1-\beta)\Vert x-y\Vert^{2}$ (6.1)
$(\alpha$ , $\beta$ $)$ -generalized hybrid $\lambda$-hybrid $\lambda$
$T:Carrow H$ $\lambda$-hybird (3.3) $x,$ $y\in C$
$(2-\lambda)\Vert Tx-Ty\Vert^{2}+(\lambda-1)\Vert x-Ty\Vert^{2}\leq(1-\lambda)\Vert Tx-y||^{2}+\lambda\Vert x-y\Vert^{2}$
$T$ $(2-\lambda, 1-\lambda)$-generalized hybrid
$(\alpha, \beta)$ -generalized hybrid
$\lambda$-hybrid
6.1. $C$ $H$ $\alpha$ $\beta$ $T:Carrow H$ $(\alpha, \beta)-$
generalized hybrid
(1) $\alpha+\beta-1<0$ $T=I$
(2) $\alpha+1-\beta>0$ $\lambda\in \mathbb{R}$ $T$ $\lambda$-hybrid
(6.1) $x=y$ $(\alpha+\beta-1)\Vert Tx-x\Vert^{2}\geq 0$
$\alpha+\beta-1<0$ $x\in C$ $Tx=x$ (1)
(2) $x,$ $y\in C$ (6.1)
$\alpha\Vert Ty-Tx\Vert^{2}+(1-\alpha)\Vert y-Tx\Vert^{2}\leq\beta\Vert Ty-x\Vert^{2}+(1-\beta)\Vert y-x\Vert^{2}$
7
$2\alpha\Vert Tx-Ty\Vert^{2}\leq(\alpha-(1-\beta))(\Vert Tx-y\Vert^{2}+\Vert y-Tx\Vert^{2})+2(1-\beta)\Vert x-y\Vert^{2}$
(3.2)
$(\alpha+1-\beta)\Vert Tx-Ty\Vert^{2}\leq(\alpha+1-\beta)\Vert x-y\Vert^{2}+2(\alpha+\beta-1)\langle x-Tx,y-Ty\rangle$
$\alpha+1-\beta>0$
$\Vert Tx-Ty\Vert^{2}\leq\Vert x-y\Vert^{2}+2\frac{\alpha+\beta-1}{\alpha+1-\beta}\langle x-Tx, y-Ty\rangle$
$\leq\Vert x-y\Vert^{2}+2(1-\frac{2(1-\beta)}{\alpha+1-\beta})\langle x-Tx,y-Ty\rangle$
$T$ $2(1-\beta)/(\alpha+1-\beta)$-hybrid
$H$ $C$ $C$ generahzed hybrid
6.2. $C$ $H$ $\alpha$ $\beta$ $T:Carrow C$ $(\alpha, \beta)$ -generalized
hybrid
(1) $\alpha=0$ $\beta=1$ $T$
(2) $1-\beta-\alpha(1-\alpha)<0$ $T=I$
$\alpha=0,$ $\beta=1$ (6.1) $x,$ $y\in C$
$\Vert x-Ty\Vert=\Vert y-Tx\Vert$ (6.2)
$Tx\in C$ (6.2) $y=Tx$ $\Vert x-T^{2}x\Vert=\Vert Tx-Tx\Vert=$
$0$ $T^{2}=I$ (6.2)
$\Vert Tx-Ty\Vert=\Vert y-TTx\Vert=\Vert y-T^{2}x\Vert=\Vert y-x\Vert$
$x,$ $y\in C$ $T$
$1-\beta-\alpha(1-\alpha)<0,$ $x\in C$ $Tx\in C$ (6.1)
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